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(54) OPTICAL RECORDING MEDIUM 

(57) Abstract: 

PURPOSE: To enhance recording sensitivity and an 
erasing ratio, in an optical recording medium performing 
the recording and erasure of data on the basis of the 
phase change between an amorphous phase and a 
crystalline phase, by providing at least a recording 
layer, a dielectric layer and a reflection layer and 
constituting the recording layer of a composition 
represented by a specific compositional formula. 

CONSTITUTION: In a rewrittable phase change type 
optical recording medium such as an optical disk, an 
optical card or an optical tape, the recording, erasure 



and reproduction of data can be performed by irradiating 
the recording layer formed on a substrate with light and 
the recording and erasure of data are performed on the 
basis of the phase change between an amorphous phase 
and a crystalline phase. In this case, the optical 
recording medium is formed so as to have at least a 
recording layer, a dielectric layer and a reflection 
layer and the recording layer is constituted of a 
tellurium alloy represented by compositional formula 
Nb z M<* (SrVTel-xJ-y-z-a (Ge0.5Te0.5)y (x is 0.35^x^0.7, 
y is 0.2^y 0.5, z is 0.0005^^0.02, a is 0.0005^a^0.02 
and M is a metal selected from Pt, Au, Ag, Cu and Ni. 
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fflj&jfc NbzMtf (SbxTel-x) l-v-z-« ( G e 

0.5 T e 0.5 ) v 10 

0. 3 5 < x ^ 0 . 7 

0 . 2 ^ y < 0 . 5 

0. OOOS^z^O. 02 

0. 0 0 0 5 ^^0. 02 

- Mli. P t , Au (t) , Ag 

(i) , C u (£!) . N i C-y^-;u) J&*<bjgtf*lfc4? 

£ < t i>-m<oikm*m-fo Nbi±. -*?\ s 

3c U x, v. z. aa^K^li. &7t;3fo^;uii:£^ 

to 20 

NbzMa (SbxTel-x) 1-v-z-a ( G e 
0.5 T e 0.5 ) v 
0 . 4 ^ x ^ 0 . 5 
0 . 3 < v ^ 0 . 4 
0. 0 0 0 5 < z< 0 . 01 
0. 0 0 0 5 <a^0. 005 

Cli-e, MIS, Pt , An (i) , Ag (i) 30 

fij£jt PdxHfyAl 1-x-v 
0. 0 0 0 5^i<0. 005 
0. 0 0 5 ^ v ^ 0 . 03 

^ - T\ x, y, 1 - x - y li^-TC* O^e^Jt *Si" 0 
[ 0 0 0 1 ] 40 

[ 0 0 0 2 ] *«^li, EetMS^fef*, #«« 

[ 0 0 0 3 ] 



[0 0 0 4 ] iinbtO*|Bja«#Ji, Tfr fc&¥%3LtiL 
»KL)t U--tf-*/<;ux S: ffi^Ba MBit L, fSS!Ja*§]S 

[ooo5] ttz, m^mz\t, 

^-**J*USU SESJB^BL£JSTr\ jefiftagJSU:© 

. [ 0 0 0 6 ] Cin^O#JfeSaffi^b*E««#^E«H 
LTti, Ge2Sb2Te5 fcfe)^ (N.Ya 
mada et al , Proc.Int.Symp.on Optical Memory 1987 p 
61-66 ) 3&**P*>ftTi/»£ 0 
[0 0 0 7 ] d#iP)T e^«:|Bj3IBt L3t3fetB««# 

«9rao!£m4Wf 2 0 nm1IgKSS<fl|j£Lrt: fft 

JfrflSiSJ -Cli. »1g#Jf *2 0 0 nm8It:)S< Lfc 

^fffititv^ (T.Ohota et al, Japanese Jounal of A 
pplied Physics. Vol 28C1989)Suppl . 28-3 ppl23 - 12 
8) o 
[0 0 0 8] 

ISkm&m&LXl t-ti>l%M] mft<DG e 2 S b 2 T 
e 5 & Te-Ge-Sb03 4: fBS« t + 

& .«^»3t o«* mt 6B«^bS!*i2«jK#:^ j3 it h mm 
^-fb^j&^ucj: o , fEsm<^^B^*»^, mm* 

[0 0 0 9 ] *56l9^ifeli, «TiEOffi*0*fE®«# 
[0010] *36«(^JgiJtf!)a«;ti. iSfiBffi^H < . 

[0011] 
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v>T. ^flEJfeiEajK*^^ < £ fcfESJf fc»m#Jifc 

[00121 NbzMa (SbxTel-x) 1- 

y-z-a (Ge0.5 Te0.5) v 10 
0. 3 5 < x ^ 0 . 7 
0 . 2 < y < 0 . 5 
0. 0 0 0 5 ^z<0. 02 
0. 0 0 0 5 ^^0. 02 
i:^ Mfi, P t , A u (±) , A « 

(ft), Cu («) , N i 3&>*bjStfixA:^ 

& < t ^-aoo^p^^-t 0 i/^ Nbii, n>t-r, s 

b fiT ^^-^ > , Tetir^^, G e fi^;u^r — ^ a £ 
3eU X, y. 2. aRtf$k¥\t^ ^7C^(D^)Uit^m 
to 20 

[0 0 131 #Sfc^SEiiUfO#»(*. tefi«Sgt*S 
*KSia>4?£ < t *> 2 ootKgt* £ *?#&T e £3£J&5>«h 

[0 0 141 iffiffifiiast't'^Nb (-*:/) ti. 
zT^StlS-g-^fiOffiig, 1~%t>*> 0. OOOS^z 30 
<0. 0 2K*3V>t\ fsESa, m**^vM±9tfe<0#»|eI 

[00 1 51 MfSa^^cO z C0|t^\ 0 . 0 2 Xh±% 40 

ikfrbmi&ztLZfcib. m§k<kmm&%*yibxm< , $ 
<omwo. ooo s&mtDHi&izit, mz^^tz^^ 

So z(OmtLX\t, 0. 0 0 0 5H±^0. oua 
Lv^ Q 

[0 0 161 ifc, lilrfEfijKft*<3Mr^$;ftfcP t 
(6^) , Au (4) , Ag («) , Cu (B) , Ni 50 
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We*!), ^ti^^^lTci^f^f^,; tta^ Nb 
<7)<&£^*>fe^Jf J: 5 fc, &£5&te£ J: 9 HKM- £ d i: 

*I2««#KJfc^ IB«Oifefef) jgLWAtt, (R^ttCffi 

[00171 ^ifB^a^;5t^^ a <om\z. o . 0005^ 

a < 0 . 0 2^iffl^$t14^]±<7)»^V> 0 0. 

<&*k 0. 0 0 0 5*ffi-ci*, »s^ttisi±^a^^ 

+ ^:MUj:^o «<7>«fcL"C(i\ 0. 0 0 0 5 W± 
^00. 0 0 5&Ti)K tk&ft&m&SLi* SEfl^-^ 

[0018] flJSBfijSs*;*' <Z) x <omit^ 0 . 3 5 ^ x ^ 
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"C*<K ^o#ife<o^riSfrtti Jt»-e*s 0 0. 7 J: 13* 
^v^^-tHi. S bJffi^ f #< * *)M£\ 0. 3 5*S5 
^Si^Kli, T eJ£5M f #< * *>iBg\ v>rna*^4> 

^^jse^ l < m< * & t mmz^ «#f ^ 1:^ < 

[00191 * Jt, KtlEjS^^^cT? y co>fgti. o . 2 ^ 
#»^nTffi-^*&o 0. 5 J: r-e;v 

yOIHTIl, 0. 3m±0. 4J^T^, #'^(7) 

[ 0 0 2 0 1 £ fcK. ^^<OM-CS£$tLfe^JK t LT 
li. P t (6^) , Au (&) , A* (») ^tjjStfii 

z. a l±#^^^iEffl©«r*4 i fcd f ? e>t:»i L 

[0021] 0. 4 ^ x ^ 0 . 5 
0 . 3 ^ y < 0 . 4 
0. 0 0 0 5<z^0. 01 
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[ 0 0 2 2 ] *ftw<vRmmmfcvttmm%mm&\±s 
&mm&L/m 1 mw.i£m/mmm/m 2 »m#Ji/s» 
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«!PIC9»*£«fc;bfc^$£H-CS i 0 2 ^ZnS. Z n 

s-s i o 2 % ?<D&mm*m*\>mmimm* ?<owm 

[ 0 0 2 3 ] #j&§BOf*S#Jlli, feSimc&flu Ifili 
i*sa^36**So -<£>l§m#Jf£: LTii. ZnS, Si 

o 2 , iftyvny, K<kr^5 ^^A3&ir^«i«*R 

#KZ n $<omm, Si. G e . AU T i , 
Z r , T a ft if^^JROK-fbWOWR, Si, A l ft if 
<3^ffc!»©*Jg|* Ti. Zr, H f &*r<^fb&0&R 

H»iU»o itL^tr^*^, Me F2 * tTO 

:7:Hb!»£S^Lfc«><Z>*>, «<0«SlS*^/h$v^ t 
frbfttL^o I^ZnStS i 0 2 <DM&m&2>^ 
li, ZnStSi0 2 fcjgtiR^Jft^RJi, 
$|(9^Ltc £oT*>. |E«!8^ C/N. M**fc trco 
*<MSi:<v^ t^ibfiFi L(, fCZnStS i 

Tli. S i 0 2 OiS-^ifca* 1 5-3 5^t;i/%, |t*<OM 

[ 0 0 2 4 ] t&l J3itm2*m#jf <9J5£*i, 
1 0 - 5 0 0 n mT-afe^o f& 1 SimfrBli. SS^fESI 

^t>. 10 0- 4 0 0 nm**ffi L^ Q ^/c^2^m# 
Jit*. C/N. rS**£ft t*©IES#&, 3cSh^#^[Icd 

[ 0 0 2 5 ] RftfS^ttSt ;ft&it£i:£^-f & 

A K A u ftf«0&JR, *L*b £3£i&#,h U T 

i , C r , H f ft f^^iPTcSSr-g-tf^^ac^A 1 , A 
u4f^*i:A K S i ft*r<3^JRgfb«U ^JRStfb 

©ft^**»fiba&o Al, A u%t*<D±m, 

L T , AH:S i, M g . C u . Pd, Ti, C r . H 
f , Ta, Nb, Mn^W^( t i> \m<Dytm^^ 

l±, AuicCr, As. C u , P d , Pt, N i ft fcD 
4-ft < t i> i!i<7)7c^^^ftr-2 o^%^miW^% 
JSl± in A <o ft fa* * £ 0 

[ 0 0 2 6 ] #tc, ^^^^(Tliit^t,, 
A 1 £±j£#£ + a^&a*»£ L <. fcOfctt, H7ff£: 

Ztfrh, AM:Ti, Cr, Ta, Hf, 
Zr.Mn, P d^M^ft&^ft < fc i> lU&±V>& 

[0 0 2 7 ] »W^tt^»-e^ot:n y ^ 
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ft ^COft^^jg c U < V^C ^ lb , &«Ji £^2jP7C^ 
Sr-MfCO. 5 m^%Jy.Ji3 MT-%^LT^tf. A 1 -H 
f - P d A 1 — H f A 1 - T i ^r±, A 1 

— T i — H f&±^ A 1 - C r^^, A 1 — T a 

A 1 - T i - C r A 1 - S i -Mn&&WTti 

^OA 1 ^±Mtfl»^T'Mt^-tWi L 

[ 0 0 2 8 ] «Kiitr&^a*fcte*i& i t ^^TIB<50fi 
*5t-C^£ ti& A 1 ^t*4ii:^!!Fi Lv^ 0 
10 P d x H f v A I 1-x-v 

0. 0 0 0 5^x^ 0. 005 . 0. 0 0 5 < 
v < 0 . 0 3 

x. y, 1 - x - y ii^Ttm^^^it^m-to 
[ 0 0 2 9 ] ft is, RMm&mZ t LTte, *5^t^^ 1 
0 n mJ^,± 2 0 0 

[ 0 0 3 0 ] IB»!BJffi36 f i« < , illt^^ bf - A 

20 [ 0 0 3 1 ] "f fcib*>* ^ 1 <^>Jff ^ ^* 1 0 0 n 

m- 4 0 0 nm-C£>*K ^ 2 »SfrJi<7>J? $ d f 1 0 nm 

- 3 0 n mT^) 1) . ^^iB®Ji<75]5$ ^10nm-30 
n m, RM^OJf ^ ^30nm- 2 0 0 nnitU nf^ 
frS^*Z nStSi0 2 tgt$i<Dm<km-C$> *9 . S i O 
a <7)fl^Jt^ ? l 5 - 3 5 KSSOTl^Jfca* 1 - 1 

HCcsfe^i t*tfflFt Uv^ a a^EjS Nbz Ma (Sb 
x T e 1-x ) 1-v-z-a ( G e 0.5 T e 0.5 ) v 
0. 3 5^x^0. 5 
30 0 . 2 S y ^ 0 . 5 

0. 0005<z<0. 01 
0. 0005^*^0. 0 0 5 

Ml*, Pt , Au (i) , Ag (I) 

frt>m\£titz&fj: < t b-m<v&mzm*to ttz^ Nb 

li, Sb(±T>^^>> Telif^^ Gel± 

^;U-7-^A^r^L. x. y, z. aSC^JS^Ii. #7C 

[ 0 0 3 2 ] ^:|6Wcoss<ottfl-t trt±, ^§H^ft#a 
40 «omftf <0»flP*^ttSfci6BC. STO36«S:^v^ Ife 
<. d©«ft*^^S*tfl-i: LT(i, if?*, -^V*- 

>mm, ^#*i/mm, k«bb4: ir***^ 

[ 0 0 3 3 1 &m<OB2\tmzmfe't2>b<D'Vl*%:^ 
i)K 0. Olmm-Smm^fflflSl'eabio 0. 0 1m 
50 m^r^T-ti, ^«ni^t>*mL/c7etr-A-cfE«"rs% 
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U*v;//i/$:*Kli, -r-^tfe. v-htt, *-Ktt-C 

x7-^>yf>hM, ffl^IltL 10 
[0 0 3 4 ] ^5&^^36SB«iKfrOE«^fflu^*jSfc 

[0035] mm\*m£htkm?>mmmi~ 

[ 0 0 3 6 ] #cK, ^M^^Eii^KJffiCo 30 

fcWabif <o*l* 0 WK»J£, »nvi>n-H^l 
[ 0 0 3 7 ] JF^ja-f- &ffi»JBfc^JS$<Z)*iJ«ni. ^r$P 

[ 0 0 3 8 ] !Bta»&fc'<3^JSli. 3£*Sr@5ELfc* 

:t«H<, £ c>tr^te*ra^ =b-fr Si £3*. J: <9 

[ 0 0 3 9 ] ifc, *«BlO»*£*L<«fc;fc>«:v>$£ 

&t?<Dtzti>, ZnS, Si0 2 iif©BS«:Ji*4vMi 
#i**H8Efl:«f flB & f o«TflB«8£» 4 ^ £ j& i: T 8ft 
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[ 0 0 4 0 ] ia»H»i. HR(cgES*tf $ Mk, 
[ 0 0 4 1 ] 

(#«\ il'J^yj^) Emm, SESB^ftftli, I CP^ 
*#*r (#) ®!) f?*tigLfc 0 

£ Tfc * * 'J T # y 4 X Jt *3 J: CfB®» £ m&fe 

-*f J: USIfeLfco 

[ 0 0 4 2 ] £»jf , SftfJi^jKif OK® 

[ 0 0 4 3 ] <*J6Wl>*3 1. 2mm, I«13c 
m, 1. 6 « m tf^coX/M 7 )vy ij 

3 0 ®m'vmfc$-&ti:&b. s 

Affile J: >k S»J8, iS^#Ji, RMmzm 

[ 0 0 4 4 ] 4 "f. ISSW ^lxi0" 5 Patti 
«L^a. 2X10- 1 Pa^Ar^M4'tS iO 
2 £ 2 0 m o 1 %mi)W Ltz Z n S <D ? ~Yy V t&tm? 
-Vv h *mvfrA'*v * L, >^c75Tl^Jt^3 m o 1 % 
i:^^> J: ^ (zm^ 1 5 0 n m<Z>m 1 »^#J1 «r^«±CC 
BfiKLfco i^TN b . Pt, Ge. Sb. Te75*(b& 
S^-^y h ^ It, fflJSNb 0.003 P t 

0.002 G e 0.175 S b0.26T e0.56cOMi^2 5 n m<7>Ifi 

ss«:^jkl^ 0 ^'btrmr^^^ 1 wm&M tmm<o« 

HO^2it^l?:2 0nmML, i<D±U. PdO. 
002 H f 0.02A 1 0.978 9 LTli 1 0 0 

nm^RWJifc^SLfco ? h K Z <D fV * ^ £S^S 

^bil (7^H^-f>^r («) M SO-101 ) 

- h U -t Wt^^TIKi? 1 0 u m<D® 

[ 0 0 4 5] dCO*fa»JK#tCjft^ 8 2 0 n mCO#2g# 

X<OBaP»0. 5. *ifrl/-f-^ftft7 8 0 nm«^ 
K*ffiffl It, . 7MH z, y^ju^H 

60nsec, k'-7^7-9-l 7 mW, # 
-4-9 mW^**fti:SBLfc*?#U-f-* , C 1 
0 0It-^-7Y hEBLfca, W^7-J. 3m 
WO^SfrU-^^MStLr/O K*S3 0 k H z<^)^ 
#T?C/N£a95ELrt:o $ ^> - <^> «: 1 . 4 MH 

Vk'-A.^-A-70U CCOB#(7)3. 7MHzC7) 

rM5&^^iS0^L^o e-^7-1 5 mW^±-?5tffl± 
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+43*4: 5 0 d B &±V) C /Nti^htl. j^o,f fA^7 
- 5 - 8 raWCiffil + M 2 0 d BJ^±. M±3 0 d 

[ 0 0 4 6 ] £ fcK tf-^ • /*7- 1 7mW, «KfA^ 
7-8mW, J1&&3. 7MHz^lK\ 7>tf-A 

. ^_,sf_^ bo5#|i)5gL* 1 0 0 013X1/2 O^U 
fTofcSU ll«OiI!l££frofcj^ C/N. ?S£^<7)^ 
-fb»i. v^rftt 2 d B^f^Tiai: A^^b^i6^H^ 

[ 0 0 4 7 ] ifc, iO*SB««#Sr8 Ot, ffifcraK 10 
8 0%O5S*fc 1 0 0 0 0B#Miaw-#, -?-4>»fESgB 
C/N<Z>^fbli2 d B^mx^lt/^t 

[oo48] ($£®cm i ) mmm i <nftmam&<nmm 

m<om.$L*G e0.18S b0.26T e0.56t LfcHfeli, ^Jfc 

[ 0 0 4 9 ] C/N(i#Jlfflri*5 3 d BT#> 0.1501$ 20 
F^f*5 2dB, 1 0 0 OB#W|j|i3§a«4 0 d B <h . 10 

fiv-^^fftiteS^tt^+^-c**), fE®a>g«B«S 

[0 0 5 0 ] (S6ft«ffl2> i commm<7)m&*N 

b 0.004 A u 0.001 G e 0.175 S b0.26T e O.SB&C^N 
b 0.005 A 00.002 G e 0.175 S b0.26T e0.56>: U 
iMlWf^SiO ? ^20mol%I^L/:Zn 

ttirtiftmttzo z<D2 ^(Dytmmmfozmmm 1 1 30 

7- 1 5 raW^±T'Iffl±+^^ 5 0 d BJSUKDC/N 
TWbtU ^o^f h A^7 - 5 - 8 mWC*ffl±+^ 
2 0 d B J^JLL. f^3 0 d B <0iB*^3&*»£ itfco 
[ 0 0 5 1 ] ife, fcf-^ • - 1 7 mW, 3K h 

. V <Dmt)&L% 1 0 0 011^0^2 0J5M 

fbli. v>fa*> 2 d BJ£Jll*mai: A h^k^iS^ tt^ 
fr-otz 0 40 
[ 0 0 5 2 ] £03feiBS*#£8 0 t\ ffl*li!Effi 

s 0 %<om$Li,z 10000 nmm.^tzik, *<D&mmm 

fr*m$LLfzfr\ C/Ntf>S£fl:»i 2 d B 

[0053] (* ifi^i3) 1 <vmmm<Dm$L$:N 

b 0.003 Cu 0.002 Ge 0.175 S b 0.26T e 0. SSR 

b 0.003 N i 0.002 G e 0.175 S b0.26T e O.SSt L tz 
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1U: 0 -O2o<7)^fB®^^^^tt0 ? Ol 
"C\ IBS^tefrilflfcLfco v>iT^fc fcf-^/W- 1 5 m 
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-fbfi, v»tn*)2 d bj^t-is 1 ^*fbtf*e#e>ti4: 

[ 0 0 5 5 ] £<7>#EfiyR#£8 0 13, 

8 o %<dw&k 5000 nmn^tzm, *<o»sa«6B5fr 
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IbA'fca^fco 3"bKf?&, SrfT^C/' 

btL&fro tz 0 
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* 1 2 0 n mil LfcffildU 1 £ l?I«<0*lSSi»ft 
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n mOjfefAy K^ftfflLT, ^Jt'XfiS 0 n s e c , 
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